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(54) Time sharing of communications resources in cellular communications systems 



(57) An apparatus and method permit a first, fully 
loaded base station (1 3) controlled by a first operator to 
utilise the unused resources of a second base station 
(15) controlled by a second operator in a time division 
duplex cellular communications system. The first base 
station (1 3) monitors broadcast channel of the second 
base station (15) and identifies time slots within the time 
frame structure and at an assigned carrier frequency 



which are unused by the second base station (15). It 
then calculates a new time frame structure and sets up 
a communications link with a subscriber (17) on the as- 
signed carrier frequency during those time slots which 
avoid contention with the operations of the second base 
station (15). The invention, advantageously, does not 
require synchronisation of the different operator's base 
stations (13, 15). 
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Description 

[0001] This invention relates to cellular communica- 
tions systems and particularly to means for sharing re- 
sources between communications service operators, 
[0002] In a cellular communications system, a plural- 
ity of base stations provides a radio telecommunications 
service to a plurality of remote subscriber units. Each 
base station defines a particular geographical area or 
"cell" proximate to the base station to produce coverage 
areas. The communications link from the base station 
to a subscriber unit is referred to as the downlink. Con- 
versely, the, communications link from a subscriber unit 
to the base station is referred to as the uplink. 
[0003] Multiple access techniques permit the simulta- 
neous transmissions from several subscriber units to a 
single base station. 

[0004] One type of multiple access techniques is 
known as code division multiple access (CDMA), em- 
ploys spread spectrum signaling. Individual users in the 
CDMA communications network use the same carrier 
frequency, but are separated by the use of individual 
spreading codes. Hence, multiple communications 
channels are allocated using a plurality of spreading 
codes within the portion of radio spectrum, each code 
being uniquely assigned to a subscriber unit. 
[0005] Another type of multiple access technique is 
the time division multiple access (TDMA) technique. 
Further schemes involve combinations of both TDMA 
and CDMA. 

[0006] In a TDMA system, a communications channel 
consists of a time slot in a periodic train of time intervals 
over the same carrier frequency. Each period of time 
slots is called a frame. A given signal's energy is con- 
fined to one of these slots. 

[0007] One particular type of TDMA scheme to which 
the invention is applicable is that known as a time divi- 
sion duplex (TDD) in which the same carrier frequency 
is used for both uplink and downlink. The repeating time 
frame is in this case divided into an interval with time 
slots used in the uplink direction and another interval 
with time slots used in the downlinkdirection. The allo- 
cation of time slots to either uplink or downlink transmis- 
sion is controlled by the base station, taking into account 
the number of subscriber units it is required to support 
at any given time and this time frame structure is broad- 
cast to each subscriber unit requiring communications 
services. 

[0008] Figure 1 illustrates the concept of this repeat- 
ing time frame structure. Two repeating frames 1 and 2 
are divided into a plurality of time slots 3. During a por- 
tion 4 of each frame, the base station is in transmit mode 
and each mobile subscriber unit is in receive mode. Dur- 
ing a portion 5 of each frame, the base station is in re- 
ceive mode and each subscriber unit is in transmit 
mode. The point at which the mode of operation chang- 
es is called the switching point 6. 
[0009] In the example of Figurel, time slots 7, 8, 9 are 



allocated for communication with a first subscriber unit 
and time slots 10, 11 , 12 are allocated for communica- 
tions with a second subscriber unit. More subscriber 
units can be supported on the same single carrier by 

s utilising the remaining time slots and still further, by em- 
ploying the CDMA technique previously mentioned. 
[0010] There is, of course, a finite limit to the number 
of subscriber units that a single base station can support 
at any given time and sometimes, the demand can ex- 

10 ceed this limit. 

[0011] Often, similar communications services 
throughout any given geographical area are provided by 
more than one communications services operator. An 
individual user may then choose to subscribe to one of 

1£ the available operator's services and his subscriber unit 
is accordingly enabled to communicate only with those 
base stations under the control of his chosen operator. 
[0012] As the radio spectrum is finite, each operator 
is allocated a portion of radio frequency spectrum (allo- 

20 cation often being controlled by some regulatory body). 
[0013] Say for example, that a first operator has been 
allocated frequency f 1 for use in a TDD communications 
system and a second operator has been allocated fre- 
quency f2 also for use in a TDD communications sys- 

25 tern. The first and second operators both have base sta- 
tions installed to support their subscribers in the same 
geographical area, i.e. their respective cells could be ad- 
jacent or even overlap one another. It may be that at any 
given time, the first operator's base station is fully load- 

30 ed, whereas the second operator's base station operat- 
ing in the same area, is under utilised i.e. has some time 
slots available. In such a case, a subscriber unit sub- 
scribing to the first operator and attempting access to 
the fully loaded base station would be refused a service. 

35 it would be beneficial to this subscriber unit if it could 
use some of the unused resource of the second opera- 
tor's base station on frequency f2. However, as the sub- 
scriber unit in question is not a subscriber to the second 
operator, he is unable to communicate with the second 

40 operator's base station on frequency f2. 

[001 4] This invention aims to provide a means for en- 
abling an under-used resource to be re-allocated in or- 
der to supplement an overloaded one. 
[0015] Accordingly, the invention comprises: 

45 

Afirst base station for providing a communications 
service to at least one subscriber unit, wherein the 
first base station includes; 
Means for receiving information relating to an as- 
50 signed carrier frequency and an assigned time 
frame structure comprising a plurality of time slots 
of a communications resource provided by a sec- 
ond base station; 

Means for identifying unused time slots comprising 
55 the communications resource; and 

Means for establishing communication with a sub- 
scriber unit during the unused time slots and at the 
assigned carrier frequency. 
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[0016] Hence, by virtue of the invention, an overload- 
ed base station can utilise the under-used resource of 
neighbouring base stations which are controlled by oth- 
er operators. If the first base station identifies an under- 
utilised second base station, it can use the unoccupied 
time slots to serve one of its own subscribers. On re- 
ceiving information concerning the carrier frequency 
and the time frame structure of the under-utilised re- 
source, it can calculate a new time frame structure in- 
cluding a new switching point, which it can then transmit 
to the waiting subscriber unit along with the value of the 
carrier frequency it is to use. Communication is then es- 
tablished between the subscriber unit and the first base 
station at the assigned carrier frequency associated with 
the second base station. The first base station also con- 
tinues to operate on its own previously assigned fre- 
quency with its own previously assigned time frame. 
[0017] The invention has the advantage that it does 
not require two independent operators to closely syn- 
chronise their base stations with each other. 
[001 8] The means for receiving information relating to 
an assigned carrier frequency and an assigned time 
frame structure may be adapted to monitor a broadcast 
channel of the second base station. 
[0019] The first base station may further include 
means for determining whether or not a resource from 
the second base station is available. This may take one 
of several forms. For example, the first base station may 
be adapted to receive a dedicated transmission from the 
second base station notifying it that the second base 
station is currently under-used. This dedicated trans- 
mission may be a radio transmission or one via a hard 
wired link between the two base stations, for example. 
Alternatively, the first base station may be pre-pro- 
grammed to default to a condition whereby if it receives 
no dedicated transmission from the second base sta- 
tion, then it assumes that a resource is currently avail- 
able. 

[0020] Optionally, the first base station may include 
further means for receiving a message from the second 
base station when a previously available resource no 
longer becomes available for its own use. 
[0021] Preferably, the first base station is adapted to 
constantly monitor the activities of the second base sta- 
tion, for example, by monitoring the broadcast channel, 
so that it can detect when communications with addi- 
tional subscriber units are set up by the second base 
station. This then enables the first base station to reor- 
ganise its new time frame structure in order to avoid con- 
tention with the additional subscriber units. 
[0022] Optionally, the invention further provides a plu- 
rality of fail safe modes of operation for ensuring that if 
the second base station requires the time slots which 
are currently being used by the first base station, then 
these time slots are relinquished by the first base sta- 
tion. 

[0023] One way of doing this is for the first base sta- 
tion to detect (by monitoring the second base station's 



broadcast channel, for example) that such time slots 
have been reassigned to a user communicating with the 
second base station i.e. that the frame structure has 
changed. On detecting this, the first base station is 

s adapted to either curtail its communication with the sub- 
scriber unit communicating on those time slots or to re- 
assign that subscriber unit to some other time slots or 
some other available resource. An alternative provides 
for reception at the first base station of a dedicated 

10 transmission from the second base station informing the 
first base station that certain or all time slots are no long- 
er available. 

[0024] . In order to accommodate instances where an 
error exists such that the broadcast channel of the sec- 

15 ond base station is not received by the first base station, 
the first base station may be provided with further means 
for reacting to this loss of reception by curtailing its use 
of the second base station's resource. 
[0025] The first base station may, optionally, be pro- 

20 vided with means for transmitting information relating to 
an assigned frequency and an assigned time frame 
structure of its own communications resource which 
could be made available to a third base station. It may 
also, optionally, be provided with means for indicating 

2$ to a third base station whether or not it has any resource 
available. Further, it may be provided with means for in- 
dicating to a third base station when a resource is no 
longer available. 

[0026] Potential interference problems which can 
30 arise when two proximate base stations are operating 
on the same frequency can be overcome by a further 
optional feature of the invention. 
[0027] Say, for example, that the first base station has 
identified some available time slots on a carrier frequen- 
ts cy f2 that has been allocated to the second base station. 
In accordance with the invention, the first base station 
sets up a communications link with a subscriber unit on 
frequency f 2. However, suppose that the subscriber unit 
is located close enough to the second base station such 
40 that the second base station (in addition to the first base 
station) can detect its transmissions. Note that the sec- 
ond base station may equally well be able to detect the 
first base station transmissions on frequency f2 if they 
are close enough together. If the edges of the time slots 
45 of the first base station's new frame structure exactly 
coincide with those of the frame structure assigned to 
the second base station, then there will be no interfer- 
ence because the second base station will not be listen- 
ing while the subscriber unit is transmitting (and vice ver- 
50 sa). However, because of the propagation delay of the 
broadcast channel from the second base station which 
is picked up by the first base station, the first base sta- 
tion cannot precisely compute the edges of the time 
slots of the frame structure assigned to the second base 
55 station. Therefore, there is the possibility of overlap oc- 
curring between edges of the second base station's time 
slots and those of the first base station's time slots within 
its new frame structure. Hence there is a mechanism for 
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interference to occur. This problem is most likely to oc- 
cur when the first base station is attempting to use all 
rather than a few of the unused time slots. 
[0028] If the first base station knows exactly what the 
propagation delay is, then it can of course make the nec- 
essary adjustment to the time slots. 
[0029] If it does not know the propagation delay, the 
invention overcomes this problem by providing in the 
first base station a means for setting a guard period be- 
tween time slots. 

[0030] Preferably, guard periods are set between two 
adjacent slots where one slot is to be used by the first 
base station and the second slot is being used by the 
second base station. 

[0031] The length of the guard period depends on the 
propagation delay. This can be roughly estimated by the 
first base station if it knows the size of its neighbour's 
cell. For example, the guard period for a picocell system 
could be set to be considerably a shorter period than 
that for the case of a macro cell systems. 
[0032] To reduce the likelihood of transmissions be- 
tween the first base station and a subscriber unit on car- 
rier frequency f 2 interferring with transmissions between 
the second base station and one of its own subscribers 
on f2, it is preferable for those time slots utillised by the 
first base station and contiguous with time slots being 
used by the second base station to the assigned simi- 
larly, i.e. pairs of contiguous slots to be both either uplink 
slots or downlink slots. 

[0033] Therefore, further optional means are provided 
in the first base station for determining whether an un- 
used time-slot is to be set to uplink or downlink trans- 
mission, depending upon the assigned time frame struc- 
ture of the second base station, and setting the unused 
time slot accordingly. 

[0034] Hence the first base station can still handle 
traffic having varying degrees of uplink/downlink asym- 
metry without causing significant interference problems 
to the second base station. 

[0035] To free up as many time slots as possible in an 
under- utilised base station for an overloaded base sta- 
tion to use, the invention provides a further option 
whereby means are provided in the first base station 
(which for the purposes of the following explanation is 
to be regarded as the under-utilised base station) to 
cluster used time slots around the switching point rather 
than spreading them throughout the frame. This en- 
sures that there is a large period of contiguous unused 
time slots for the overloaded base station to allocate to 
one or more subscriber units. Having one large period 
like this makes management of the communications link 
with one or more subscriber units easier. It also means 
that fewer guard periods are required for insertion. 
[0036] A further way of lightening the load of an under- 
utilised base station on the uplink and one which is par- 
ticularly useful for CDMA-TDD systems is as follows. It 
is usual for a subscriber using a medium data rate serv- 
ice to be allocated all available slots per frame and to 



use a single code transmission method. (This is done in 
order to avoid large peak to average ratio of the signal 
transmitted by the subscriber unit (which necessitates 
an inefficient operation of the transmitter power amplifier 

5 in the subscriber unit and a subsequent drain on the bat- 
tery). In order to free up some uplink slots without incur- 
ring large peak to average penalty, the invention pro- 
vides further optional means in the first base station for 
instructing the subscriber unit to use transmission with 

10 a reduced spreading factor on fewer time slots and 
means for receiving such transmissions. However, us- 
ing a lower spreading factor alone increases the bit rate 
used per slot and hence increases the granularity of 
available bit rates. Therefore, to reduce the granularity 

*s of available bit rates, the first base station optionally pro- 
vides further means for instructing the subscriber unit to 
transmit certain time slots every other frame instead of 
every frame. This principle may be taken further by 
transmitting certain time slots every "N" frames (where 

20 "N" is an integer of the operator's choice). Alternatively, 
the granularity of available bit rates can be reduced by 
allowing a lower spreading factor over a sub-set (instead 
of all) slots used by the subscriber unit for transmission. 
The same principles can be applied to transmissions 

25 from the first base station thereby freeing up slots on the 
downlink also. However, the peak to average disparity 
is less of a problem for the base station. This option 
lends itself to transmissions which will not suffer unduly 
from delays, such as information downloading from an 

30 Internet site, for example. 

[0037] A further optional feature of the invention pro- 
vides means at the first base station for clustering those 
time slots which have been made available by the sec- 
ond base station and which have been assigned by the 

35 first base station for its own subscriber's use, around its 
new calculated switching point. This is advantageous 
because re-allocation of time slots after the second base 
station has re-adjusted its own frame structure is more 
readily accommodated. 

40 [0038] A further preferred feature provides means in 
the first (overloaded) base station for assigning its new 
switching point to a position within the second (under- 
utilised) base station's time frame which is far removed 
from the second base station's own switching point. This 

4£ feature coupled with the feature in an underloaded base 
station for clustering its used time slots around its 
switching point, reduces the likelihood of the overloaded 
base station having to re-allocate time slots or even dis- 
continue an existing connection when additional users 

so connect with the under-utilised base station. 

[0039] It will be appreciated by those skilled in the art 
that the invention lends itself especially to communica- 
tions services which are tolerant to delays in transmis- 
sion/receipt such as downloading E-Mail messages or 

55 Internet/Web browsing. 

[0040] Some embodiments of the invention will now 
be described, by way of example only, with reference to 
the drawings of which; 
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Figure 1 is a diagram illustrating a timing frame 
structure of a TDD Communications system to 
which the invention is applicable; 
Figure 2 is a schematic diagram of a communica- 
tions system employing a base station in accord- 
ance with the invention; 

Figure 3 is a schematic block diagram ot a base sta- 
tion in accordance with the invention; 
Figure 4A is a diagram illustrating a timing frame 
structure received by the base station of Figure 3; 
and 

Figure 4B is a diagram illustrating a timing frame 
structure generated by the base station of Figure 3. 

[0041] In Figure 2, a first base station 13 supports a 
communications service for a plurality of mobile sub- 
scriber units 14 (just two being shown for the sake of 
clarity) over a carrier frequency f 1 . 
[0042] A second neighbouring base station 15 oper- 
ated by a different service operator to that operating the 
first base station 1 3, supports a call with a single mobile 
subscriber unit 16 over a carrier frequency f2. It also 
transmits a broadcast channel (BCH) which the first 
base station 1 3 can receive. 
[0043] In this example, all time slots in the first base 
stations assigned time frame are being utilised, whereas 
only a few of the second base station's time slots are 
being used (specifically by the mobile subscriber unit 1 6 
only). 

[0044] Suppose that a further mobile subscriber unit 
17, which subscribes to the service provided by the op- 
erator of the first base station 1 3, requests a service 
from the first base station 13. The first base station 13 
cannot provide a service on carrier frequency f1 be- 
cause all its time slots are full. Therefore, it sets up a 
link with the new mobile subscriber unit 17 on carrier 
frequency f2 during those time slots which are not being 
used by the second base station 15. 
[004S] With reference to Figure 3, a base station 1 3 
comprises an antenna 18 for the reception and trans- 
mission of communications signals between the base 
station 13 and a mobile subscriber unit. The output of 
the antenna 18 is connected via a duplexer 19 to a re- 
ceiver 20 and a detector 21 and a transmitter 22. An 
output of the detector 21 is fed to a first input of a 
processing module 23, and a second output is connect- 
ed to the receiver 20. An output of the receiver 20 is fed 
to a time slot identify module 24 and a second input of 
the processing module 23. An output of the time slot 
identify module 24 is fed to a third input of the processing 
module 23. , 

[0046] The processing module 23 comprises 3 sub- 
modules. A first sub-module 25 is adapted to calculate 
a time frame structure and switching point and receives 
inputs from a second sub-module 26 which inserts a 
guard period into a calculated frame structure and from 
the detector 21 . An output of the first module 25 is fed 
to the transmitter 22. A third sub-module 27 which com- 



prises the processing module 23, extracts a carrier fre- 
quency from the receiver's output and feeds it to the 
transmitter 22. 

[0047] The base station 1 3 also comprises a module 

5 28 for assigning a frame structure to transmissions from 
the base station 1 3 via the transmitter 22. 
[0048] All the components illustrated in Figure 3 can 
be realised using conventional radio and software engi- 
neering techniques. 

10 [0049] The operation of the base station 1 3 of Figure 
3 is as follows. Base station 13 has been assigned fre- 
quency f 1 as its carrier frequency for all communication 
with its subscribers 14. It is adapted to operate in TDD 
mode and the module 28 assigns an appropriate time 

15 frame structure and switching point. It communicates 
this structure and switching point to its subscriber's mo- 
bile subscriber units 14 via the transmitter 22, duplexer 
19 and an antenna 18 on a broadcast channel. In this 
example, the module 28 is also configured to cluster 

20 used time slots around the switching point for the rea- 
sons described above. Also in this example, the module 
28 is adapted to configure the time frame structure so 
that its subscriber units 14 transmit on certain time slots 
with reduced spreading factor every N time frames in 

25 instances where a delay in transmission can be tolerat- 
ed. The broadcast channel transmitted via the transmit- 
ter 22 can also be used as an indication to other base 
stations of available resource assigned to the base sta- 
tion 1 3 and currently not in use. Alternatively, a dedicat- 

30 ed signal from the transmitter 22 performs this function. 
[0050] Say that at a certain point in time, the base sta- 
tion's 1 3 resources on frequency f 1 are fully utilised i.e. 
all its time slots are full, yet an additional mobile sub- 
scriber unit 17 is requesting a service. 

35 [0051] Neighbouring base station 15, transmitting and 
receiving on carrier frequency f2, is under-utilised and 
has some available time slots (see Figure 4A). 
[0052] Within the frame 29 of Figure 4A only time slots 
30 to 32 and 33 to 35 either side of the switching point 

to 36, are occupied. Slots 30 to 32 are uplink slots and slots 
33 to 35 are downlink slots. 

[0053] The detector 21 in the base station 1 3 monitors 
transmission from the neighbouring base station 1 5 and 
detects a signal informing it that resource is available. 

45 it then triggers the receiver 20 to listen for the broadcast 
channel of the neighbouring base station 1 5 to ascertain 
the carrier frequency and frame structure of the neigh- 
bouring base station's transmissions. (In an alternative 
embodiment, the dectector 21 is set to a default mode 

50 so that if it does not receive a pre-determined signal from 
the neighbouring base station 15, it assumes that re- 
source is available and notifies the receiver 20 accord- 
ingly). 

[0054] On receiving the broadcast channel from the 
55 neighbouring base station 15 via the receiver 20, the 
module 24 identifies those time slots in the neighbouring 
base station's frame structure which are unused (i.e. 
those slots having no hatching in Figure 4A, for exam- 
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pie, 37 to 41). 

[0055] Knowing the time frame structure and which 
slots are available, the sub-module 25 then calculates 
the new frame structure and switching point for a com- 
munications link with the new mobile subscriber unit 17 
on frequency f2. 

[0056] The module 26 inserts a guard period into the 
frame structure based on a stored estimation of neigh- 
bouring cell size which is related to the propagation de- 
lay time between the two base stations 1 3 and 1 5. 
[0057] The calculated frame structure with its constit- 
uent time slots is then transmitted to the mobile sub- 
scriber unit 1 7 via the transmitter 22 along with the value 
of the carrier frequency to use (f2) which has been de- 
termined by the sub-module 27. 
[0058] Figure 4B shows how the calculated frame 
structure is configured in this example. The module 25 
has arranged to cluster the borrowed time slots 37 to 41 
around a calculated switching point 42 and has set the 
switching point 42 well away from the neighbouring base 
station's assigned switching point 36. 
[0059] The module 25 is also configured to allocate 
those slots which are contiguous with downlink slots 
used by the second base station to also be downlink 
slots and to allocate those slots which are contiguous 
with uplink slots used by the second base station to be 
uplink slots. 

[0060] A guard period 43 has been inserted at the 
edges of both slots (37 and 41) closest to the points of 
activity of the neighbouring base station 15. Slot 41, 
which is contiguous with an uplink slot 30 of the neigh- 
bouring base station 1 5, has been designated as an up- 
link slot. 

[0061] When more time slots on frequency f2 are tak- 
en for use by the neighbouring base station 15, this will 
be evident to the base station 1 3 by virtue of its broad- 
cast channel monitoring operation. In response to this, 
the sub-module 25 reconfigures its frame structure and 
switching point in order to avoid contention with the 
neighbouring base station 1 5 transmissions. 
[0062] When the neighbouring base station's 15 re- 
sources cease to become available to the base station 
1 3, a transmission signaling this state is received by the 
detector 21 and in response to this informs the sub-mod- 
ule 25 which in turn curtails communication on frequen- 
cy f2 with the mobile subscriber unit 17. 



Claims 

1 . A first base station (1 3) for providing a communica- 
tions service to at least one subscriber (14, 17) 
wherein the first base station (1 3) includes; 

means (20) for receiving information relating to 
an assigned carrier frequency and an assigned 
time frame structure comprising a plurality of 
time slots of a communications resource pro- 



vided by a second base station (15), 
means (24) for identifying unused time slots 
comprising the communications resource, and 
means (23) for establishing communication 
s with a subscriber unit (17) during the unused 

time slots and at the assigned carrier frequen- 
cy. 

2. A first base station (13) according to Claim 1 in 
io which the means (20) for receiving information re- 
lating to an assigned carrier frequency and an as- 
signed time frame structure of the second base sta- 
tion (15) is adapted to monitor a broadcast channel 
of the second base station (15). 

is 

3. A first base station (1 3) according to either preced- 
ing Claim and further including means (21 ) for de- 
tecting whether or not a resource from the second 
base station (15) is available. 

20 

4. A first base station (13) according to Claim 3 in 
which the means (21) for determining, whether or 
not a resource from the second base station (1 5) is 
available is adapted to receive a dedicated trans- 

25 mission from the second base station (1 5). 

5. A first base station (13) according to Claim 3 in 
which the means (21 ) for determining whether or 
not a resource from the second base station (15) is 

30 available is adapted to set a default mode when no 
dedicated transmission from the second base sta- 
tion (15) is received. 

6. A first base station (1 3) according to any preceding 
35 Claim and further including means (21 ) for receiving 

notification that a previously available resource is 
no longer available. 

7. A first base station (1 3) according to any preceding 
40 Claim in which the means (23) for establishing com- 
munication with a subscriber unit (17) during the un- 
used time slots includes means (25) for calculating 
a new time frame structure. 

45 8. A first base station (13) according to Claim 7 in 
which the means (25) for calculating a new frame 
structure further includes means (25) for inserting a 
new switching point (42) into the new frame struc- 
ture. 

so 

9. A first base station (13) according to any preceding 
claim in which the means (23) for establishing com- 
munication with a subscriber unit (17) during the un- 
used time slots includes means (27, 22) for trans- 
55 mitting to the subscriber unit (17) the value of the 
carrier frequency assigned to the second base sta- 
tion (15). 
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10. A first base station (1 3) according to any preceding 
Claim in which the means (23) for establishing com- 
munication with a subscriber unit (17) during the un- 
used time slots is adapted to modify the calculated 
new frame structure in response to a signal trans- 
mitted by the second base station 1 5. 

1 1 . A first base station (1 3) according to any preceding 
Claim in which the means (24) for establishing com- 
munication with a subscriber unit ( 1 7) during the un- 
used time slots is adapted to curtail communication 
with a subscriber unit (17) in response to a signal 
transmitted by the second base station (15). 

12. A first base station (1 3) according to any preceding 
Claims in which the means (23) for establishing 
communication with a subscribed unit (17) during 
the unused time slots is adapted to modify the cal- 
culated new frame structure in response to failure 
to receive a broadcast channel of the second base 
station (15). 



ing time frames and an associated switching point 
and further including means (28) for clustering used 
time slots around the associated switching point 
(36). 

5 

19. A first base station according to Claim 18 and hav- 
ing means (28) for configuring the time frame struc- 
ture to support communication with a subscriber 
unit (14) every N time frames where N is an integer 

10 greater than or equal to 2. 

20. A base station (13) according to any of Claims 8 to 
19 in which the means (25) for calculating a new 
time frame structure is adapted to position the new 

15 switching point (42) away from a switching point 
(36) associated with an assigned time frame struc- 
ture of the second base station (15). 

21. A method of sharing resources between communi- 
20 cations service operators in a cellular communica- 
tions system including the steps of; 



1 3. A first base station (1 3) according to any preceding in a first base station (1 3), 

Claim in which the means (24) for establishing com- receiving information relating to an assigned 

municationwithasubscriberunit(17)duringtheun- 25 carrier frequency and an assigned timeframe 

used time slots is adapted to curtail communication structure comprising a plurality of time slots of 

with a subscriber unit (17) in response to failure to a communications resource provided by a sec- 

receive a broadcast channel of the second base ondbase station (15), 

station (15). Identifying unused time slots comprising the 

30 communications resource, and 

14. A first base station (1 3) according to any of Claims establishing a communication with a subscriber 

7 to 13 in which the means (25) for calculating a unit (17) during the unused time slots and at the 
new time frame structure includes means (26) for assigned carrier frequency. 

inserting guard periods between time slots. 

35 22. A method according to Claim 1 8 and further includ- 

15. A first base station (13) according to any of the ing the steps of; 
Claims 8 to 14 in which the means (25) for calculat- 
ing a new time frame structure is adapted to cluster in the first base station (1 3), 

used time slots around the new calculated switching transmitting to a third base station information 

point (42). 40 relating to an assigned carrier frequency and 

an assigned time frame structure of a commu- 

16. A first base station (13) according to any of Claims nications resource provided by the first base 

8 to 1 3 in which the means (25) for calculating a station, 
new time frame structure is adapted to determine 

whether an unused time slot is to be set to uplink or 45 
downlink transmission depending upon the as-, 
signed time frame structure of the second base sta- 
tion (15) and setting the unused time slot ac- 
cordinlgy. 

so 

17. A first base station (13) according to any preceding 
Claim and further including means (22) for transmit- 
ting to a third base station information relating to an 
available resource of the first base station (13). 

55 

18. A first base station (1 3) according to any preceding 
Claim and having assigned thereto a time frame 
structure of assigned time slots comprising repeat- 
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